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Description 

BACKGROUND OF THE INVENTION 

This invention relates to cores for housingless oil 
coolers for automobiles and the like and, more particu- 
larly, to cores for housingless oil coolers which are 
formed by stacking plate members. 

Japanese Published Unexamined Utility Model Ap- 
plications Nos. 125870/1987 and 74973/1988 disclose 
housingless oil coolers formed by stacking plate mem- 
bers of the type shown in Figs. 1 -3 of the drawings here- 
in. As shown in Fig. 1, a housingless oil cooler has a 
core 1 1 which is formed by alternately stacking first and 
second plates 1 3 and 15 of stainless steel having differ- 
ent shapes so that cooling water passageways 1 7 and 
oil passageways 19 are formed alternately therebe- 
tween. 

The core 1 1 of such conventional oil coolers is quite 
heavy because it contains a number of stainless steel 
plates 13 and 15 as described above. This interferes 
with the desired reduction of the total weight of an au- 
tomobile. Therefore, there has been a strong demand 
for a light-weight core for a housingless oil cooler which 
is made of a coated aluminum material. 

However, the manufacture of a core such as the 
core 11 of a conventional housingless oil cooler using a 
coated aluminum material gives rise to the following dif- 
ficulties: The coated aluminum material, as shown in 
Fig. 2, comprises an aluminum base layer 21 , a sacrifi- 
cial corrosion layer 23 on one side of the base layer 21 , 
and a brazing filler metal layer 25 on the other side of 
the base layer. Such coated aluminum material is 
pressed to form the first plates 1 3 and the second plates 
15, which are then stacked to provide the core as shown 
in greater detail in Fig. 3. In that illustration, a space X 
is defined by the sacrificial corrosion layer 23 of the sec- 
ond plate 1 5 and the brazing filler metal layer 25 of the 
first plate 1 3 to provide a cooling water passageway, if 
highly corrosive cooling water is used in the cooling wa- 
ter passageway X, however, the brazing filler metal layer 
25 of the first plate 1 3 suffers from pit corrosion, causing 
a number of pinholes to be formed in that plate. 

On the other hand, a space Y in Fig. 3 defined by 
the sacrificial corrosion layer 23 of the first plate 1 3 and 
the brazing filler metal layer 25 of the second plate 15 
may be used as a cooling water passageway. In that 
case, if highly corrosive cooling water is used the braz- 
ing filler metal layer 25 of the second plate 15 suffers 
from pit corrosion, causing pinholes to be formed in that 
plate. 

In the core of a conventional housingless oil cooler, 
the plates 13 and 15 are arranged in this way to make 
use of the brazing of those plates, and therefore each 
cooling water passageway is bounded by the brazing 
filler metal layer 25 of one of the plates 1 3 and 1 5. This 
brazing filler metal layer 25 is subject to attack by cor- 
rosion, thus reducing the service life of the core. 



It might be taken into consideration to modify the 
core construction as represented in Fig. 4 and 5. 

Figs. 4 and 5 show core structures based on mod- 
ifications of the first and second plates 1 3 and 1 5. These 
s plates 1 3 and 1 5 are formed with the same configuration 
as those shown in Fig. 3, but they are coated differently 
so that, when they are stacked, the brazing filler metal 
layers 25 are in contact with each other, and accordingly 
the sacrificial corrosion layers 23 are in contact with 
each other. However, this arrangement has the disad- 
vantage that, where only the sacrificial corrosion layers 
23 are in contact with each other, the plates cannot be 
welded together. 

SUMMARY OF THE INVENTION 

Accordingly, an object of this invention is to provide 
a core for a housingless oil cooler which eliminates the 
above-mentioned disadvantages of the prior art. 

Another object of the invention is to provide a core 
for a housingless oil cooler in which the surfaces of 
plates defining cooling water passageways are positive- 
ly protected from pit corrosion. 

A further object of the invention is to provide a core 
for a housingless oil cooler which has a dimensionally 
precise welded structure after brazing. 

These and other objects of the invention are at- 
tained by the subject matter of claim 1 providing a core 
for a housingless oil cooler with alternate cooling water 
passageways and oil passageways having plate mem- 
bers made of a coated aluminum material with a first 
coating of a sacrificial corrosion layer on one surface 
and a second coating of a brazing filler metal layer on 
the other surface and having a peripheral rim extending 
away from the plane of the plate member at the outer 
periphery thereof, each of a first plurality of plate mem- 
bers being formed so that the inner surface of its periph- 
eral rim receives and engages the outer surface of the 
peripheral rim of one of a second plurality of plate mem- 
bers, having the surfaces of adjacent plate members 
which are in facing relation having the same coating to 
provide a passageway lined with layers of the same 
coating on both plate members, and at least one surface 
of the second coating on the engaging rim surfaces of 
the plate members to permit bonding of the members 
by the brazing filler metal coated on the engaging sur- 
face of one of the members. 

The peripheral rim of each of the first plurality of 
plate members is also formed with a larger diameter pro- 
jection to receive the outer surface of the rim of another 
of the first plurality of plate members in nested relation 
so as to form a second passageway between one of the 
first plurality of members and an adjacent one of the sec- 
ond plurality of members which has facing surfaces 
coated with the second coating so that the second pas- 
sageway is lined with layers of the other of the first and 
second coatings. Each of the passageways lined with 
the first coating is used as a cooling water passageway 
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and each of the passageways lined with the second 
coating is used as an oil passageway. 

As used herein, the term "inner surface" means the 
surface of a plate member containing the inner surface 
of the projecting rim and the term "outer surface" means 
the opposite surface of the plate member. 

In one embodiment of the invention, each of the 
plate members has the sacrificial corrosion layer on its 
inner surface and the brazing filler metal layer on its out- 
er surface. Thus, the brazing filler metal layer forming 
the outer surface of the peripheral rim of each second 
plate member is welded to the sacrificial corrosion layer 
on the inner surface of the peripheral rim of the first plate 
member which receives a second plate member therein. 
In this case, the second plate member is received within 
the first plate member so that the peripheral rim of the 
second plate member extends away from the plane of 
that member in a direction opposite to the direction in 
which the peripheral rim of the first plate member ex- 
tends away from the plane of the first plate member. Ac- 
cordingly, the cooling water passageway is formed by 
the sacrificial corrosion layers on the inner surfaces of 
the first and second plate members. The peripheral rim 
of the first plate member includes a smaller diameter 
portion extended from the body of the first plate member, 
and a larger diameter portion projecting from the smaller 
diameter portion in such a manner that the larger diam- 
eter portion provides an opening having an inside diam- 
eter equal to the outside diameter of the smaller diam- 
eter portion. Thus, the small diameter portion of each 
first plate member is engaged with and welded to the 
larger diameter portion of the adjacent first plate mem- 
ber by brazing. 

In another embodiment, each first plate member 
has the brasing filler metal layer on its inner surface and 
the sacrificial corrosion layer on its outer surface. In this 
case, the second plate member is mounted in the first 
plate member so that the peripheral rim of the second 
plate member extends away from the body of the sec- 
ond plate in the same direction in which the peripheral 
rim of the first plate member extends away from the body 
of the first plate. The brazing filler metal layer coated on 
the outer surface of the peripheral rim of the second 
plate member is welded to the brazing filler metal layer 
coated on the inner surface of the peripheral rim of the 
first plate member so that the cooling water passageway 
is formed by the sacrificial corrosion layers on the outer 
surface of the first plate member and on the inner sur- 
face of the second plate member. In this case, too, the 
peripheral rim of each first plate member includes a 
smaller diameter portion projecting from the body of the 
first plate member, and a larger diameter portion pro- 
jecting from the smaller diameter portion so that the larg- 
er diameter portion provides an opening with an inside 
diameter equal to the outside diameter of the smaller 
diameter portion. The outer surface of the rim of the 
smaller diameter portion of each first plate member is 
engaged with and welded to the inner surface of the pe- 



ripheral rim of the larger diameter portion of the adjacent 
first plate member by brazing. 

The first and second plate members also have cen- 
tral through-holes and are stacked alternately with an 
s aluminum pipe inserted into the central through-holes. 
Thereafter, the pipe is expanded outwardly, so that the 
first and second plate members are rigidly secured to 
the pipe. In this condition, the plates are thereafter weld- 
ed to each other and to the central pipe. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further objects and advantages of the invention will 
become more apparent from a reading of the following 
detailed description in conjunction with the accompany- 
ing drawings, in which: 

Fig. 1 is a vertical sectional view illustrating the core 
of a conventional housingless oil cooler; 
Fig. 2 is a fragmentary sectional view of an alumi- 
num plate coated with layers of sacrificial corrosion 
material and brazing filler metal; 
Figs. 3, 4 and 5 are enlarged vertical sectional views 
illustrating the portion designated A in Fig. 1 , show- 
ing examples of different conventional arrange- 
ments of a core in the housingless oil cooler shown 
in Fig. 1 using the coated aluminum material shown 
in Fig. 2; 

Fig. 6 is an exploded perspective view showing a 
typical example of a housingless oil cooler having 
a core arranged in accordance with one embodi- 
ment of the present invention; 
Fig. 7 is a vertical sectional view taken along the 
lineVII-VII in Fig. 6; 

Figs. 8 and 9 are enlarged vertical sectional views 
showing the portions designated B and C in Fig. 7, 
respectively, in greater detail; 
Fig. 10 is an enlarged fragmentary sectional view 
showing a coated aluminum material which is used 
to form first and second plates in a core arranged 
according to the invention; 
Fig. 1 1 is an exploded perspective view showing an- 
other typical embodiment of housingless oil cooler 
having another example of a core in accordance 
with a second embodiment of the invention; 
Fig. 12 is a vertical sectional view taken along line 
XII-XII in Fig. 11; 

Fig. 13 is a vertical sectional view showing the por- 
tion designated I in Fig. 12 in greater detail; 
Fig. 14 is a top view of the housingless oil cooler 
shown in Fig. 1 1 ; and 

Fig. 15 is a cross sectional view of the housingless 
oil cooler shown in Fig. 6 taken along line XV- XV in 
Fig. 6, in a state that the housingless is mounted on 
a bracket, 
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DESCRIPTION OF PREFERRED EMBODIMENTS 

Preferred embodiments of this invention will be de- 
scribed with reference to the accompanying drawings. 

First, a housingless oil cooler having a representa- 
tive core arranged in accordance with a first embodi- 
ment of the invention will be described with reference to 
Figs. 6-9. 

As illustrated in Figs. 6 and 7, a core 31 is formed 
by alternately stacking two sets of differently shaped first 
and second plates 33 and 35. 

A tank 41 is mounted on the upper portion of the 
core 31 . The tank 41 comprises an upper casing 37 and 
a lower casing 39 which are both made of aluminum. 
Preferably, the upper casing 37 may be coated with a 
brazing filer metal layer on its inside surface, whereas 
the lower casing 39 may be coated with a brazing filer 
metal layer on its outside surface. The upper casing 37 
has a through-hole 42 at the center, whereas the lower 
casing 39 has a through-hole 43 at the center and a 
through-hole 44 between the through-hole 43 and an 
upwardly extending peripheral rim. The upper casing 37 
is connected to a cooling water intake pipe 45 through 
which cooling water flows into the core and a cooling 
water discharge pipe 47 through which cooling water 
flows out of the core. 

At the lower end of the core 31 , a base plate 49, a 
reinforcing plate 51 and a mounting plate 53 are provid- 
ed. The plates 49, 51 and 53 are arranged in the spec- 
ified order and made of aluminum. Preferably, the base 
plate 49 may be coated with a brazing filer metal layer 
on its outside surface, whereas the reinforcing plate 51 
may be coated with a brazing filer metal layer on its up- 
per surface. Also, it is preferable to coat the mounting 
plate 53 with a brazing filer metal layer on its outside 
surface. The plate 49 has a through-hole 55 at the cent- 
er, and an oil intake hole 59 between the central through- 
hole 55 and a downwardly extending peripheral rim. 
Similarly, the plate 51 has a through hole 56 at the cent- 
er, and an oil intake hole 59 between the central through- 
hole 56 and a periphery thereof, while the plate 53 has 
a through-hole 57 at the center, and an oil intake hole 
59 between the central through-hole 57 and a down- 
wardly extending peripheral rim. A packing 97 is mount- 
ed on the lower surface of the mounting plate 53 as 
shown in Fig. 7. 

The first plates 33 and the second plates 35 forming 
the core 31 have central through-holes 61 and 63, re- 
spectively. An reinforcing pipe 65, through which a pipe 
forming an oil discharge passageway is to be inserted 
(described in detail below), is inserted into the through- 
holes 61 and 63 as shown in Fig. 7. The reinforcing pipe 
65 may preferably be coated with a brazing filer metal 
layer on its outside surface. The insertion of the rein- 
forcing pipe 65 into the central through-holes 61 and 63 
contributes to an improvement in product accuracy of 
the core after brazing as described hereinafter. 

In each of the first and second plates 33 and 35, 



four through-holes are formed around the central 
through-holes at predetermined angular intervals (for in- 
stance 90°). Two of the four through-holes which are di- 
ametrically opposite to each other are employed as 
s cooling water passageway holes 67, and the other two 
are employed as oil passageway holes 69. 

As described above, the first and second plates 33 
and 35 are stacked alternately. As shown in Fig. 6, a 
number of protrusions 34 are formed on the surfaces 77 
10 of each of the first plates 33 in order to improve the heat 
exchange effectiveness. Similarly, a number of protru- 
sions 36 are formed on the surfaces 83 of each of the 
second plates 33 in order to improve the heat exchange 
effectiveness. 

In the embodiment shown in the drawings, the first 
and second plates 33 and 35 are formed by pressing a 
coated aluminum material. The coated aluminum mate- 
rial, as shown in Fig. 1 0, is formed by coating a sacrificial 
corrosion layer 73 on one surface of an aluminum sheet 
material 71 and a brazing filler metal layer 75 on the 
other surface. 

The aluminum sheet material may, for example, be 
a conventional aluminum alloy having 0.05-0.20 Cu, 
1 .0-1 .5 Mn, up to 0.6 Si, up to 0.7 Fe and up to 0. 1 Zn. 
The sacrificial corrosion layer 71 may, for example, be 
an aluminum alloy having a higher content of elements 
which are lower than aluminum in the electrochemical 
series. One such alloy has 0.5-1 .1 Mg and up to 0.1 Cr, 
0.25 Zn, 0.2 Cu, 0.2 Mn, 0.3 Si and 0.7 Fe and the bal- 
ance Al. Another suitable alloy for the sacrificial corro- 
sion layer has 0.8-1 .3 Zn, up to 0.1 each of Cu, Mn and 
Mg and up to 0.7 Si and Fe combined and the balance 
Al. Such sacrificial corrosion coatings, when exposed to 
highly corrosive water, tend to exhibit surface corrosion 
over an extended period of time, but no pit corrosion so 
that the underlying aluminum layer is protected. The 
brazing filler metal layer 75 may, for example, be an alloy 
containing 6.8-8.2 Si, up to 0.8 Fe, up to 0.25 Cu, up to 
0.1 Mn, up to 0.2 Zn, up to 0.15 impurities (up to 0.05 
each) and the balance Al or an alloy containing 9.0-11 .0 
Si, up to 0.8 Fe, up to 0.3 Cu, up to 0.05 Mn, up to 0.05 
Mg, up to 0. 1 Zn, up to 0.2 Ti, up to 0. 1 5 impurities (up 
to 0.05 each) and the balance Al. All of the foregoing 
concentrations are specified in weight percent. 

As described above, in the embodiment shown in 
the drawings, the upper casing 37, the lower casing 39, 
the base plate 49, the reinforcing plate 51 and the 
mounting plate 53 may be formed by pressing a coated 
aluminum material coated with a brazing filer metal layer 
on one surface thereof, for the casings 37 and 39 and 
the plates 49, 51 and 53, it is not necessary to use a 
coated aluminum material coated with a sacrificial cor- 
rosion layer on the other surface since it requires much 
more time to form pinholes in the relatively thick upper 
and lower casings 37 and 39, and to pinholes passing 
through both the plates 49 and 51 welded together. 

Cylindrical rim projections 79 and 81 extend down- 
wardly as shown in Fig. 6 from the outer periphery of 
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each first plate body 77 and from the edge of the central 
through-hole thereof, respectively. In the example 
shown in Figs. 6-9, the sacrificial corrosion layer 73 is 
on the inner surface of these projections and on the low- 
er surface of the plate body. 

On the other hand, cylindrical projecting rims 85 and 
87 extend upwardly as viewed in the drawings from the 
outer periphery of each second plate body 83 and from 
the edge of the central through-hole thereof toward the 
first plate body 77, respectively, with the sacrificial cor- 
rosion layer 73 on the inside surface of the projections 
and on the upper surface of the second plate body. 

As shown in Figs. 7 and 8, the brazing filler metal 
layers 75 forming the outer surfaces of the upwardly pro- 
jecting rims 85 and 87 of the second plate 35 are welded 
to the sacrificial corrosion layer 73 providing the inner 
surfaces of the downwardly projecting rims 79 and 81 
of the first plate 33. As a result, the sacrificial corrosion 
layer 73 on the inner surface of the first plate 33 and the 
sacrificial corrosion layer 73 on the inner surface of the 
second plate 35 form a cooling water passageway 89 
completely surrounded by sacrificial corrosion material. 
The brazing filler metal layer 75 forming the outer sur- 
face of the second plate 35, the brasing filler metal layer 
75 forming the outer surface and the upper surface of 
the adjacent first plate 33 on one side of the plate 35, 
and the sacrificial corrosion layer 73 forming the inner 
surface of the downwardly projecting rims 79 and 81 of 
the first plate 33 on the other side of the plate 35 define 
an oil passageway 91 . 

In this embodiment, the cylindrical portion 79 of the 
first plate 33 is made up of a smaller diameter portion 
95 projecting from the plate body 77 and a larger diam- 
eter portion 93 extending from the smaller diameter por- 
tion. The adjacent first plates 33 are welded together in 
such a manner that the inner surface of the larger diam- 
eter portion 93 of one first plate 33 is brazed to the outer 
surface of the smaller diameter portion 95 of the next 
lower first plate 33, as seen in the drawings. This ar- 
rangement of the plates provides a continuous connec- 
tion of all of the cooling water passages in the unit. 

As shown in Fig. 9, the first plates 33 have down- 
wardly projecting rims adjacent to the oil passage open- 
ings 69, whereas the second plates 35 have upwardly 
projecting rims received inside the downwardly project- 
ing first plate rims adjacent to those openings. As a re- 
sult, continuous communication is provided through the 
openings 69 with all of the oil passages 91 . 

In this housingless oil cooler, the sets of first and 
second plates 33 and 35 are assembled in such a man- 
ner that the projecting cylindrical rims 79 and 81 of a 
first plate 33 are engaged with the projecting rims 85 
and 87 of the second plate 33 adjacent to the first plate 
33, and the larger diameter rim portion 93 of the first 
plate 33 engages the smaller diameter rim portion 95 of 
the adjacent first plate 33. Thereafter, the reinforcing 
pipe 65 is inserted into the central through-holes 61 and 
63 of the sets of first and second plates 33 and 35 to 



form the core 31 . Thereafter, the upper and lower cas- 
ings 37 and 39, the base plate 49, the reinforcing plate 
51, and the mounting plate 53 are coupled to the other 
members of the core 31 . The resultant assembly is coat- 
5 ed with noncorrosive flux and dried. Thereafter, the as- 
sembly is heated in a furnace, and all of the surfaces in 
contact with a coating of brazing filler material are weld- 
ed together by brazing. 

In the core for a housingless oil cooler thus formed, 
10 the first and second plates 33 and 35 are made from a 
coated aluminum material which has a sacrificial corro- 
sion layer 73 on one side of an aluminum layer 71 and 
a brazing filler metal layer 75 on the other side, and the 
first and second plates 33 and 35 thus formed are 
stacked alternately. In addition, the projecting rim 79 ex- 
tends from the outer periphery of the plate body 77 of 
the first plate 33 with the sacrificial corrosion layer 73 
on the inside, while the projecting rim 85 extends from 
the outer periphery of the plate body 73 of the second 
plate 35 towards the plate body 77 of the first plate with 
the sacrificial corrosion layer 73 on the inside, so that 
the brazing filler metal layer 75 on the outer surface of 
the projecting rim 85 is brazed to the sacrificial corrosion 
layer 73 on the inner surface of the projecting rim 79. 
That is, the sacrificial corrosion layers 73 of the first and 
second plates 33 and 35 which are adjacent to each oth- 
er form the cooling water passageway 89. Hence, the 
surfaces of the first and second plates 33 and 35 which 
define the cooling water passageway 89 are positively 
protected from pit corrosion. 

Furthermore, in this arrangement of a core for a 
housingless oil cooler, the projecting rim 79 of each first 
plate 33 is made up of the smaller diameter portion 95 
projecting from the first plate body 77 and the larger di- 
ameter portion 93 projecting from the smaller diameter 
portion. The first plates 33 are welded together after the 
larger diameter portion 93 of a first plate 33 is fitted to 
the smaller diameter portion 95 of the adjacent first plate 
33. This arrangement of the first plate 33 allows the first 
and second plates 33 and 35 to be accurately assem- 
bled before being brazed, and contributes to an im- 
provement in product accuracy of the core produced by 
brazing them. 

In order to further improve the dimensional accura- 
cy of the core, it is preferable to employ the following 
method: all of the first and second plates are assembled 
in such a manner that the projecting rims 79 and 81 of 
each first plate 33 receive and are engaged with the pro- 
jecting rims 85 and 87 of the second plate 35 adjacent 
to the first plate 33, and the larger diameter portion of 
the rim of each first plate 33 is engaged with the smaller 
diameter portion of the rim of the next first plate 33. 
Thereafter, the reinforcing pipe 65 is inserted, as a com- 
munication pipe, into the central through-holes 61 and 
63 of the sets of first and second plates 33 and 35. 

In this condition, the reinforcing pipe 65 is expanded 
outwardly, for instance, by a liquid pressure expansion 
method, so that all of the first and second plates 33 and 
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35 are rigidly affixed to the reinforcing pipe 65. Because 
the reinforcing pipe 65 is made of aluminum, it can be 
enlarged with a relatively low pressure. 

Thereafter, as described above, the upper and low- 
er casings 37 and 39, the base plate 49, the reinforcing 
plate 51 , and the mounting plate 53 are joined to the 
core 31 thus formed. The resultant assembly is coated 
with noncorrosive flux, and dried. Thereafter, the as- 
sembly is heated in a furnace so that the contacting sur- 
faces are connected by brazing. 

Instead of coating the entire assembly with noncor- 
rosive flux, a layer of noncorrosive flux may be applied 
to the first and second plates, or at least to the brazing 
filler metal layers on those plates, before they are as- 
sembled. The flux may be applied in the form of a pow- 
der or it may be applied as liquid flux and then dried 
before the plates are assembled. Although this proce- 
dure results in a layer of flux being interposed between 
two surfaces which are to be welded, it does not detract 
from the welding of the surfaces. 

In the above-described core for a housingless oil 
cooler, the first and second plates 33 and 35 and the 
reinforcing pipe 65 are made of aluminum, and the re- 
inforcing pipe 65 is expanded outwardly after being in- 
serted into the central through-holes 61 and 63 of the 
assembled sets of first and second plates 33 and 35, so 
that all of the first and second plates 33 and 35 are rigidly 
secured to the reinforcing pipe 65, and then the assem- 
bled sets of first and second plates 33 and 35 are brazed 
together. This procedure prevents any change in the rel- 
ative positions of the plates when the core assembly is 
conveyed between manufacturing stations, or heated in 
the furnace. Thus, the core structure has highly accurate 
dimensions after it has been brazed. 

In the procedure described above, the reinforcing 
pipe 65, or the communication pipe, is expanded with 
liquid pressure, but the invention is not limited to that 
procedure. It goes without saying that such expansion 
can be accomplished in other ways, for example, with a 
pipe expansion jig. 

Furthermore, in the above-described embodiment, 
only the sets of first and second plates 33 and 35 are 
positively attached to the reinforcing pipe 65 by expand- 
ing the pipe. However, the following procedure may be 
used instead. After the upper and lower casings 37 and 
39, the base plate 49, the reinforcing plate 51 and the 
mounting plate 53 are joined to the core 31 , the reinforc- 
ing pipe 65 is expanded so that all the components are 
rigidly attached to it. Thereafter, the components are 
brazed in the furnace as described above. The use of 
this procedure prevents any change in the position of 
any of the components when the assembled compo- 
nents are conveyed or are heated in the furnace. As a 
result, the entire assembly has a high dimensional ac- 
curacy after it has been brazed. 

For manufacturing the core of the present invention, 
it is also applicable to employ the following method: A 
first plate 33 and a second plate 35 are coupled to each 



other so that inner surfaces of the downwardly project- 
ing rims projecting from the oil passage openings 69 of 
the first plate 33 are engaged with outer surfaces of the 
upwardly projecting rims projecting from the oil passage 
5 openings 69 of the second plate 33. Then, the down- 
wardly projecting rims of the first plate 33 are rigidly af- 
fixed to the upwardly projecting rims of the second plate 
35 by expanding the downwardly projecting rims out- 
wardly, thereby providing a shell assembly unit com- 
prised of the first and second plates. The noncorrosive 
flux may be applied to the first and the second plates 
before they are assembled, or otherwise, may be ap- 
plied to the shell assembly unit. The core 31 is assem- 
bled by stacking desired number of the shell assembly 
units. The tank 41 and the plates 49, 51 and 53 are 
mounted onto the core 31 thus assembled. The flux may 
be applied to the plates 49, 51 and 53 before mounting 
them onto the core 31 . After that, the core 31 , the tank 
41 and the plates 49, 51 and 53 are rigidly affixed to the 
reinforcing pipe 65 onto which the flux is applied in ad- 
vance by inserting the reinforcing pipe 65 into the holes 
43, 61 , 63, 55, 56 and 57 and then expanding the pipe 
65 outwardly. The flux is applied to the resultant product 
and dried. The resultant product with the flux thereon is 
then heated in a furnace so that the contacting surfaces 
are connected by brazing. 

In the housingless oil cooler having the core provid- 
ed in accordance with the invention, the tank 41 is weld- 
ed to the upper most first plate 33 such that one of the 
oil passageway holes 69 on the upper most first plate 
33 is closed by an outside surface of a bottom of the 
lower casing 39, and the other is positioned to corre- 
spond to the through-hole 44 of the lower casing 39. Ac- 
cordingly, the oil to be cooled flows inside the lower cas- 
ing 39 through the oil passageway hole 69 and the 
through-hole 44. 

On the other hand, one of the cooling water pas- 
sageway holes 67 on the upper most first plate 33 is 
positioned to below a recess 20 of the lower casing 39, 
to thereby define a cooling water intake port outside the 
lower casing 39. The other of the cooling water passage- 
way holes on the upper most first plate 33 is positioned 
to below another recess 21 of the lower casing to there- 
by define a cooling water discharge port outside of the 
lower casing 39. 

The upper surface of the upper most first plate 33 
is coated with the brazing filer metal layer, so that pin- 
holes may be formed in portions of the upper most first 
plate 33, where the recesses 20 and 21 are positioned. 
However, even if the pinholes is formed in the portions, 
there occurs no problem since a cooling water passage- 
way is disposed below the portions. 

The base plate 49 is welded to the lower most sec- 
ond plate 35 such that both of the cooling water pas- 
sageway holes 67 on the lower most second plate 35 
are closed by an upper surface of the base plate 49. 
One of the oil passage way holes 69 on the lower most 
second plate 35 is positioned above the oil intake hole 
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59 of the base plate 49, whereas the other is closed by 
the upper surface of the base plate 49. 

The housingless oil cooler thus constructed, is 
mounted onto an engine, a torque convertor, or the like 
through a bracket 22 as shown in Fig. 15. The bracket 
22 is formed with an oil intake passage way 23 through 
which the oil to be cooled flows from the engine, the 
torque convertor or the like to the oil intake holes 59. 
The bracket 22 includes a pipe 24 projecting from a body 
of the bracket 22. The pipe 24 defining the oil discharge 
passageway passes through the reinforcing pipe 65. 
The housingless oil cooler is fixed to the bracket by the 
threaded engagement between the pipe 24 and a nut 
25. 

In this arrangement of the housingless oil cooler, 
cooling water flows into cooling water intake port of the 
tank 41 through the cooling water intake pipe 45, and 
then flows downwardly as seen in the drawings through 
one set of aligned cooling water passageway holes 67 
of the first and second plates 33 and 35 to fill the cooling 
water passageways 89 to perform heat exchange with 
the oil in the oil passageways 91 . Thereafter, the cooling 
water flows upwardly through the other set of aligned 
cooling water passageway holes 67 in the plates, into 
the cooling water discharge port of the tank 41 and out 
through the cooling water discharge pipe 47 of the tank 
41 which is isolated from the intake pipe as indicated in 
Fig. 7. 

On the other hand, the oil to be cooled flows into 
the core 31 through the oil intake holes 59 formed in the 
lower end portion of the core 31 , and then flows upward- 
ly through the oil passageway holes 69 to fill the oil pas- 
sageways 91 to perform heat exchange with the cooling 
water in the cooling water passageways 89. Thereafter, 
the oil flows into the tank 41 , where it is purified by an 
oil filter 26. The oil thus purified is discharged through 
the oil discharge pipe 24. 

In the above-described embodiment, the first and 
second plates 33 and 35 are formed with protrusions 34 
and 36 in order to increase the heat-exchange effective- 
ness, but the invention is not limited to that arrangement. 
For instance, the heat exchange effectiveness can be 
increased by providing inner fins in the oil passageway 
91 . In this case, the inner fins may be made of aluminum 
and can be readily brazed because the oil passageway 
91 is defined by the brazing filler metal layers. 

However, the provision of such inner fins in the oil 
passageway 91 suffers from the following difficulty. If the 
passageway 91 is formed on the outside of the second 
plate 35 when a first plate 33 is assembled with the sec- 
ond plate 35, the inner fins are positioned on the second 
plate 35 at the outside of the assembly. With this ar- 
rangement, it is rather difficult to stack such assemblies 
of first and second plates 33 and 35 on each other be- 
cause the fins are on the outside surface of each plate 
assembly. 

This difficulty may be eliminated by modifying the 
core arrangement so that the cooling water is allowed 



to flow in the oil passageway 91 , while oil is allowed to 
flow in the cooling water passageway 89, and the inner 
fins are provided in the cooling water passageway 89. 
As a result, the inner fins are located between the first 
s and second plates 33 and 35 so that the fins are inside 
the assembly of each pair of first and second plates. In 
this arrangement, however, the brazing filler metal layer 
75 forming the outer surface of the first plate 33 and the 
brazing filler metal layer 75 forming the outer surface of 
the second plate 35 define the cooling water passage- 
way so that the cooling water passageway suffers from 
pit corrosion. 

To overcome this problem, another embodiment of 
a core for a housingless oil cooler, which constitutes a 
second embodiment of the invention, will be described 
with reference to Figs. 11-14. This core is so designed 
that the inner fins can be provided in the oil passageway 
without obstructing assembling of the core, and the sur- 
faces of the plates defining the cooling water passage- 
way are positively protected from pit corrosion. 

To simplify the description, parts in Figs. 11-14 cor- 
responding functionally to those which have been al- 
ready described with reference to Figs. 6-10 are desig- 
nated by the same reference numerals or characters. 

In the second embodiment, a core 1 31 is formed by 
stacking sets of first and second plates 1 33 and 1 35 al- 
ternately. A number of protrusions 1 34 are formed on 
the plate body 183 of each second plate 1 35 in order to 
increase the heat-exchange effectiveness. 

Cylindrical rims 178 and 181 project downwardly 
from the outer periphery of each first plate 1 33 and from 
the edge of the central through-hole of the plate body 
177 thereof, respectively, with the sacrificial corrosion 
layer 73 on the outside surfaces of the projecting rims 
and the upper surfaces of the plate body as viewed in 
the drawing. 

On the other hand, annular projecting rims 185 and 
1 87 extend downwardly from the outer periphery of each 
second plate 135 and from the edge of the central 
through-hole of the plate body 183 thereof in the direc- 
tion away from the plate body 177 of the mating first 
plate 133, respectively, with the sacrificial corrosion lay- 
er 73 on the inside surface of the rims and the lower 
surface of the plate body. 

The brazing filler metal layers 75 coated on the out- 
er surfaces of the projecting rims 185 and 187 of the 
second plate 135 are brazed to the brazing filler metal 
layers 75 forming the inner surfaces of the cylindrical 
portions 179 and 1 81 of the first plate 1 33, so that an oil 
passageway 189 is defined by the brazing filler metal 
layer 75 forming the inner surface of the first plate 1 33 
and the brazing filler metal layer 75 of the second plate 
135. In addition, a cooling water passageway 191 is 
formed by the sacrificial corrosion layer 73 forming the 
inner surface of the second plate 1 35 and the sacrificial 
corrosion layer 73 forming the outer surface of the first 
plate 133. 

With this arrangement, a plurality of inner fins 190 
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can be fixedly mounted in the oil passageways 189 by 
brazing. 

In this embodiment, as in the first embodiment, the 
projecting rim 179 of each first plate 133 is made up of 
a smaller diameter portion 195 projecting downwardly 
from the body 177 of the plate, and a larger diameter 
portion 1 95 extending from the smaller diameter portion. 
The first plates 133 are connected to one another by 
brazing in such a manner that the larger diameter por- 
tion 1 93 of a first plate 1 33 is engaged with the smaller 
diameter portion 195 of the adjacent first plate 133. 

In this embodiment of a housingless oil cooler, the 
cooling water flows into the tank 41 through the cooling 
water intake pipe 45, and then flows downwardly 
through one set of aligned cooling water passageway 
holes 67 of the first and second plates 1 33 and 1 35 to 
fill the cooling water passageways 191 to perform heat 
exchange with the oil in the oil passageways 1 89. There- 
after, the cooling water flows upwardly through the other 
passageway holes 67 and out through the cooling water 
discharge pipe 47 of the tank 41 . 

On the other hand, the oil flows into the core 31 
through the oil intake holes formed in the lower end por- 
tion of the core 31 , and then flows through the oil pas- 
sageway holes 69 to fill the oil passageways 1 89 to per- 
form heat exchange with the cooling water in the cooling 
water passageways 191. Thereafter, the oil flows into 
the tank 41 , where it is purified with an oil fitter (not 
shown in Figs. 11-14). The oil thus pu rified is discharged 
through the pipe 165. The pipe 165 may be used as the 
oil discharge pipe, or otherwise may be used as a rein- 
forcing pipe into which another oil discharge pipe is in- 
serted similarly to the first embodiment. 

In this embodiment, after the inner fins 1 90 are ac- 
commodated in the cylindrical portions 179 and 181 of 
each first plate 1 33, the first and second plates 1 33 and 
135 are assembled so that the downwardly projecting 
rims 1 79 and 1 81 of the first plates 1 33 receive and are 
engaged with the downwardly projecting rims 185 and 
187 of the adjacent second plates 135, and the larger 
diameter portions 1 93 of the first plates 1 33 receive and 
are engaged with the smaller diameter portions 195 of 
the adjacent first plates 1 33. Then the pipe 1 65 is insert- 
ed into the central through-holes 61 and 63 of the sets 
of first and second plates 1 33 and 1 35 to form the core 
31 . Thereafter, the upper and lower casings 37 and 39, 
the base plate 49, the reinforcing plate 51, and the 
mounting plate 53 are joined to the core 31 thus formed. 
If the brazing filler metal layers of the plates 133 and 
1 35 have not previously been coated with noncorrosive 
flux as described above, the entire assembly is coated 
with noncorrosive flux and dried. The assembly is then 
heated in a furnace so that the parts in contact with a 
brazing filler metal layer are connected by brazing. 

In this core for a housingless oil cooler, the first and 
second plates 1 33 and 1 35 are formed by using coated 
aluminum material which is manufactured by providing 
a sacrificial corrosion layer 73 on one side of the alumi- 



num material 71 and a brazing filler metal layer 75 on 
the other side, and the first and second plates 1 33 and 
1 35 thus formed are stacked alternately. In addition, the 
projecting rim 179 extends from the outer periphery of 
s the plate body 1 77 of the first plate 1 33 with the brazing 
filler metal layer 75 on the inside, while the projecting 
rim 185 extends from the outer periphery of the plate 
body 183 of the second plate 135 in the same direction, 
away from the plate body 177 of the first plate 1 33, with 
the sacrificial corrosion layer 73 on the inside. In addi- 
tion, the brazing filler metal layer 75 coated on the outer 
surface of the projecting rim 1 85 is brazed to the brazing 
filler metal layer 75 coated on the inner surface of the 
cylindrical portion 195. Thus, the inner surface of the 
first plate 1 33 and the outer surface of the second plate 
1 35 form the oil passageway 1 89 in which the inner fins 
1 90 are mounted. As a result, the inner fins 1 90 can be 
provided in the oil passageways 1 89 without obstructing 
assembly of the core, and the surfaces of the first and 
second plates 133 and 135 defining the cooling water 
passageways 191 can be positively protected from pit 
corrosion. 

In other words, the core for a housingless oil cooler 
thus constructed has a brazing filler metal layer 75 form- 
ing the inner surface of each first plate 1 33 and a brazing 
filler metal layer 75 forming the outer surface of the sec- 
ond plate 1 35 adjacent to the first plate define the oil 
passageway 189, and the inner fins 1 90 are provided in 
the oil passageway 189 thus defined. Hence, the inner 
fins 1 90 can be provided in the oil passageway 1 89 with- 
out obstructing the core assembly. Furthermore, in the 
core for a housingless oil cooler, the sacrificial corrosion 
layer 73 forming the outer surface of each first plate 1 33 
and the sacrificial corrosion layer 73 forming the inner 
surface of the second plate 133 combined with a first 
plate form each cooling water passageway 191. There- 
fore, the surfaces of the first and second plates 1 33 and 
1 35 which form the cooling water passageway 1 91 can 
be positively protected from corrosion. 

In addition, in this embodiment of a core for a hous- 
ingless oil cooler, the oil passageway 1 89 is formed by 
the brazing filler metal layer 75 forming the inner surface 
of each first plate 133 and the brazing filler metal layer 
75 forming the outer surface of the second plate 134 
combined with the first plate 1 33, and the inner fins 1 90 
are provided in the oil passageway 189 thus formed. 
Therefore, the inner fins 190 can be positively welded 
to the first and second plates 133 and 135 by brazing. 



Claims 

1 . A core for a housingless oil cooler having alternate 
cooling water passageways (89; 191) and oil pas- 
sageways (91; 189) comprising first and second 
pluralities of plate members (33, 35; 1 33, 1 35) with 
a peripheral rim (79, 85; 179, 185) projecting away 
from the plane of the plate member (33, 35; 1 33, 
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1 35) at the outer periphery thereof, each of the first 
plurality of plate members (33; 133) being formed 
so that the inner surface of its peripheral rim (79; 
179) receives and engages with the outer surface 
of the peripheral rim (85; 1 85) of one of the second 
plurality of plate members (35; 135) characterized 
in, that 

the first and second members (33, 35; 133, 
135) comprise an aluminium base (71; 171) 
and 

the aluminium base (71 ; 1 71 ) is coated on one 
side with a first coating (73) of a sacrificial cor- 
rosion layer and on the other side with a second 
coating (75) of a brazing filler metal layer, 
wherein 

the surfaces of the first and second members 
(33, 35; 133, 135) which are in facing relation 
to each other have the same one of the first and 
second coatings (73, 75) to provide a passage- 
way surrounded by layers of the same coating, 
and wherein 

at least one of the engaging surfaces of the pe- 
ripheral rims (79, 85; 179, 185) of the first and 
second plate members (33, 35; 133, 135) have 
said brazing filler metal layer thereon to permit 
welding of the engaging surfaces of the project- 
ing peripheral rims (79, 81, 85, 87; 179, 181, 
1 85, 1 87) of the first and second plate members 
(33, 35; 1 33, 1 35), thereby providing said cool- 
ing water passageways (89; 191) between op- 
posed surfaces of said first and second plate 
members (33, 35; 1 33, 1 35) having said first 
coating (73) and said oil passageways (91; 
1 89) between the opposite surfaces of said first 
and second plate members (33, 35; 133, 135). 

2. A core according to Claim 1 , wherein the projecting 
peripheral rim (79, 81 , 85, 87) of each of the first 
and second plate members (33, 35) has a sacrificial 
corrosion layer on its inner surface and a brazing 
filler metal layer on its outer surface, the second 
plate members (35) are combined with the first plate 
members (33) so that the brazing filler metal layer 
on the outer surface of the peripheral rim (85, 175) 
of said one of the second plate members (35) is 
welded to the sacrificial corrosion layer on the inner 
surface of the peripheral rim of the first plate mem- 
bers (33), whereby the cooling water passageways 
(89) are formed by the inner surfaces of the first and 
second plate members (33, 35). 

3. A core according to Claim 1 , wherein each of the 
first plate members (1 33) has the brazing filler metal 
layer on its inner surface and the sacrificial corro- 



sion layer on its outer surface, the second plate 
members (1 35) being assembled with the first plate 
members (133) so that the brazing filler metal layer 
on the outer surface of the peripheral rim of one of 

s the second plate members (1 35) is welded to the 
brazing filler metal layer on the inner surface of the 
peripheral rim of one of the first plate members 
(133), whereby the cooling water passageways 
(191 ) are defined between the sacrificial corrosion 

io layers on the second plate members (1 35) and the 
sacrificial corrosion layers on adjacent first plate 
members (133). 

4. A core according to Claim 1 , wherein the peripheral 
15 rim (79) extends in a first direction from the outer 

periphery of each of the first plate members (33) 
and the peripheral rim (85) extends in a second di- 
rection opposite to the first direction from the outer 
periphery of each of the second plate members 
20 (35), and the second plate members (35) are com- 
bined with the first plate members (33) so that the 
peripheral rims of the second plate members (35) 
are welded to the peripheral rims of corresponding 
first plate members (33). 

25 

5. A core according to Claim 1 , wherein the peripheral 
rim projects from the outer periphery of each of the 
first plate members (1 33) in a first direction, the pe- 
ripheral rim projects from the outer periphery of 

30 each of the second plate members (135) in the 
same direction, and the second plate members are 
combined with the first plate members so that the 
outer surface of the peripheral rim of one of the sec- 
ond plate members (1 35) is welded to the inner sur- 

35 face of the peripheral rim of one of the first plate 
members (133). 

6. A core according to one of the previous Claims 1 to 
5, wherein the peripheral rim of each of the plurality 

40 of first plate members (33; 133) includes a smaller 
diameter portion (95, 1 95) projecting away from the 
body of the first plate member (33; 1 33) and a larger 
diameter portion (93, 1 93) extending from the small- 
er diameter portion, the larger diameter rim portion 

45 having an inside diameter substantially equal to an 
outside diameter of the smaller diameter portion so 
that the smaller diameter portion of one of the first 
plate members (33; 1 33) is engaged with and weld- 
ed to the larger diameter portion of another one of 

so the first plate members (33; 133). 

7. A core according to one of Claims 1 to 6, wherein 
the first and second plate members (33, 35; 1 33, 
135) are formed with through-holes at central por- 

55 tions thereof, respectively, and including a commu- 
nication pipe member, and wherein the first and 
second plate members (33, 35; 133, 135) are 
stacked alternately with the communication pipe 
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member inserted into the through-holes and rigidly 
affixed thereto by expanding the communication 
pipe outwardly. 

8. A core according to one of Claims 1 to 7, further s 
comprising a plurality of inner fins interposed be- 
tween the brazing filler metal layer on one of the first 2. 
plate members (33; 1 33) and the brazing filler metal 
layer on one of the second plate members for im- 
proving heat exchange effectiveness. w 



PatentansprOche 

1. Kern fur einen Olkuhler ohne Gehause, der ab- 
wechselnde Kuhlwasserdurchgange (89; 191) und 
Oldurchgange (91; 189) hat, mit einer ersten und 
zweiten Vielzahl von Plattenbauteilen (33, 35; 133, 
1 35) mit einem Umfangsrand (79, 85; 179, 185), der 
von der Ebene des Plattenbauteils (33, 35; 133, 20 
1 35) am auGeren Umfang davon vorsteht, wobei je- 
des der ersten Vielzahl von Plattenbauteilen (33; 
133) derart ausgebildet ist, daG die innere Oberfla- 
che von dessen Umfangsrand (79; 1 79) die auGere 3. 
Oberflache des Umfangsrands (85; 1 85) von einem 25 
der zweiten Vielzahl von Plattenbauteilen (35; 135) 
aufnimmt und an dieser anliegt, dadurch gekenn- 
zeichnet, daG 

die ersten und zweiten Bauteile (33, 35; 133, 30 
135) eine Aluminiumbasis (71 ; 171) aufweisen 
und 

die Aluminiumbasis (71 ; 1 71 ) an der einen Sei- 
te mit einer ersten Beschichtung (73) aus einer 35 
Opferkorrosionsschicht und an der anderen 
Seite mit einer zweiten Beschichtung (75) aus 
einer Hartlotzusatzmetallschicht beschichtet 
ist, wobei 

40 

die Oberflachen der ersten und zweiten Bautei- 4. 
le (33, 35; 133, 135), die einander gegenuber- 
liegen, dieselbe der ersten und zweiten Be- 
schichtungen (73, 75) aufweisen, so daG ein 
von Schichten derselben Beschichtung einge- *s 
fasster Durchgang vorgesehen ist, und 

wenigstens eine der anliegenden Oberflachen 
der Umfangsrander (79, 85; 179, 185) der er- 
sten und zweiten Plattenbauteile (33, 35; 133, so 
1 35) die Hartlotzusatzmetallschicht auf ihr auf- 
weist, so daG die anliegenden Oberflachen der 
vorstehenden Umfangsrander (79, 81, 85, 87; 
179, 181, 185, 187) der ersten und zweiten 5. 
Plattenbauteile (33, 35; 1 33, 1 35) verschweiGt ss 
werden konnen, wodurch zwischen gegen- 
uberliegenden Oberflachen der ersten und 
zweiten Plattenbauteile (33, 35; 133, 135), die 



die erste Beschichtung (73) aufweisen, der 
Kuhlwasserdurchgang (89; 191) und zwischen 
den anderen Oberflachen der ersten und zwei- 
ten Plattenbauteile (33, 35; 133, 135) der 6l- 
durchgang (91; 189) vorgesehen ist. 

Kern nach Anspruch 1 , wobei der vorstehende Um- 
fangsrand (79, 81 , 85, 87) von jedem der ersten und 
zweiten Plattenbauteile (33, 35) an seiner inneren 
Oberflache eine Opferkorrosionsschicht und an sei- 
ner auGeren Oberflache eine Hartlotzusatzmetall- 
schicht aufweist, die zweiten Plattenbauteile (35) 
mit den ersten Plattenbauteilen (33) derart kombt- 
niert sind, daG die Hartlotzusatzmetallschicht an 
der auGeren Oberflache des Umfangsrands (85, 
175) von einem der zweiten Plattenbauteile (35) an 
die Opferkorrosionsschicht an der inneren Oberfla- 
che des Umfangsrands der ersten Plattenbauteile 
(33) geschweiGt ist, wodurch durch die inneren 
Oberflachen der ersten und zweiten Plattenbauteile 
(33, 1 35) die Kuhlwasserdurchgange (89) ausgebil- 
det sind. 

Kern nach Anspruch 1 , wobei jedes der ersten Plat- 
tenbauteile (133) die Hartlotzusatzmetallschicht an 
seiner inneren Oberflache und die Opferkorrosions- 
schicht an seiner auGeren Oberflache aufweist, wo- 
bei die zweiten Plattenbauteile (1 35) mit den ersten 
Plattenbauteilen (133) derart zusammengebaut 
sind, daG die Hartlotzusatzmetallschicht an der au- 
Geren Oberflache des Umfangsrands von einem 
der zweiten Plattenbauteile (135) an die Hartlotzu- 
satzmetallschicht an der inneren Oberflache des 
Umfangsrands von einem der ersten Plattenbautei- 
le (133) geschweiGt ist, wodurch die Kuhlwasserka- 
nale (191) zwischen den Opferkorrosionsschichten 
an den zweiten Plattenbauteilen (135) und den Op- 
ferkorrosionsschichten an den angrenzenden er- 
sten Plattenbauteilen (133) definiert sind. 

Kern nach Anspruch 1 , wobei sich der Umfangs- 
rand (79) vom auGeren Umfang von jedem der er- 
sten Plattenbauteile (33) in eine erste Richtung und 
der Umfangsrand (85) vom auGeren Umfang von je- 
dem der zweiten Plattenbauteile (35) in eine zur er- 
sten Richtung entgegengesetzte zweite Richtung 
erstreckt und die zweiten Plattenbauteile (35) mit 
den ersten Plattenbauteilen (33) derart kombiniert 
sind, daG die Umfangsrander der zweiten Platten- 
bauteile (35) an die Umfangsrander der entspre- 
chenden ersten Plattenbauteile (33) geschweiGt 
sind. 

Kern nach Anspruch 1, wobei der Umfangsrand 
vom auGeren Umfang von jedem der ersten Plat- 
tenbauteile (133) in eine erste Richtung vorsteht, 
der Umfangsrand vom auGeren Umfang von jedem 
der zweiten Plattenbauteile (1 35) in dieselbe Rich- 
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tung vorsteht und die zweiten Plattenbauteile mit 
den ersten Plattenbauteilen derart kombiniert sind, 
daB die auBere Oberflache des Umfangs rands von 
einem der zweiten Plattenbauteile (135) an die in- 
nere Oberflache des Umfangsrands von einem der s 
ersten Plattenbauteile (133) geschweiBt ist. 

6. Kern nach einem der vorhergehenden Anspruche 
1 bis 5, wobei der Umf angsrand von jedem der Vlel- 
zahl der ersten Plattenbauteile (33; 1 33) einen vom w 
Korper des ersten Plattenbauteils (33; 1 33) vorste- 
henden Abschnitt (95, 195) mit einem kleineren 
Durchmesser und einen sich vom Abschnitt mit dem 
kleineren Durchmesser ersteckenden Abschnitt 
(93, 193) mit einem groBeren Durchmesser auf- '5 
weist, wobei der Randabschnitt mit dem groBeren 
Durchmesser einen Innendurchmesser hat, der ei- 
nem AuBendurchmesser des Abschnitts mit dem 
kleineren Durchmesser im wesentlichen gleich ist, 
und zwar derart, daB der den kleineren Durchmes- 20 
ser aufweisende Abschnitt von einem der ersten 
Plattenbauteile (33; 133) an dem den groBeren 
Durchschnitt aufweisenden Abschnitt von einem 
anderen der ersten Plattenbauteile (33; 1 33) anliegt 
und an diesen geschweiBt ist. 25 

7. Kern nach einem der Anspruche 1 bis 6, wobei die 
ersten und zweiten Plattenbauteile (33, 35; 133, 
135) an zentralen Abschnitten davon jeweils mit 
Durchgangslochern ausgebildet sind, ein Verbin- 30 
dunsgrohrbauteil aufweisen und abwechselnd ge- 
stapelt sind, wobei das Verbindungsrohrbauteil in 
den Durchgangslochern eingesetzt und durch eine 
Auswartsausweitung des Verbindungsrohrs an die- 
sen steif angebracht ist. 35 



Revendications 

1. Ame de refroidisseur d'huile sans carter, ayant des 
passages (89 ; 1 91 ) d'eau de refroidissement et des 
passages (91 ; 189) d'huile qui alternent, compre- so 
nant un premier et un second ensemble d'organes 
en forme de plaques (33, 35 ; 133, 135) ayant un 
rebord peripherique (79, 85 ; 179, 185) depassant 
en s'ecartant du plan de I'organe en forme de pla- 
que (33, 35 ; 1 33, 1 35) k sa periphdrie externe, cha- 55 
que organe du premier ensemble d'organes en for- 
me de plaques (33 ; 1 33) etant realise de maniere 
que la surface interne de son rebord peripherique 



(79 ; 179) loge la surface externe du rebord peri- 
pherique (85 ; 185) d'un organe du second ensem- 
ble d'organes en forme de plaques (35 ; 1 35) et soit 
k son contact, caracterisde en ce que 

les premiers et seconds organes (33, 35 ; 133, 
135)ont une base d'aluminium (71 ; 171), et 
la base d'aluminium (71 ; 171 ) est revetue d'un 
cdte d'un premier revetement (73) d'une cou- 
che consommable par corrosion et de I'autre 
cote d'un second revetement (75) d'une couche 
d'un metal de remplissage de brasage, et en ce 
que 

les surfaces des premiers et seconds organes 
(33, 35 ; 1 33, 1 35) qui sont en regard ont le me- 
mo revetement parmi les premier et second re- 
v§tements (73, 75) pour la delimitation d'un 
passage entoure par des couches du meme re- 
vetement, et en ce que 
I'une au moins des surfaces de contact des re- 
cords periphSriques (79, 85; 179, 185) des 
premiers et seconds organes en forme de pla- 
ques (33, 35 ; 1 33, 1 35) ont la couche de metal 
de remplissage de brasage destinee k permet- 
tre le soudage des surfaces de contact des re- 
cords peripheriques en saillie (79, 81, 85, 87; 
179, 181, 185, 187) des premiers et seconds 
organes en forme de plaques (33, 35; 133, 
1 35), avec formation de cette maniere des pas- 
sages (89 ; 1 91 ) d'eau de refroidissement entre 
les surfaces opposees des premiers et se- 
conds organes en forme de plaques (33, 35 ; 
133, 135) ayant le premier revetement (73), et 
les passages d'huile (91 , 189) etant places en- 
tre les surfaces opposees des premiers et se- 
conds organes en forme de plaques (33, 35 ; 
133, 135). 

Ame selon la revendication 1 , dans laquelle le re- 
bord peripherique en saillie (79, 81 , 85, 87) de cha- 
cun des premiers et seconds organes en forme de 
plaques (33, 35) a une couche consommable par 
corrosion k sa surface interne et une couche de me- 
tal de remplissage de brasage a sa surface externe, 
les seconds organes en forme de plaques (35) sont 
combines aux premiers organes en forme de pla- 
ques (33) afin que la couche de metal de remplis- 
sage de brasage de la surface externe du rebord 
peripherique (85, 175) dudit organe parmi les se- 
conds organes en forme de plaques (35) soit sou- 
dee k la couche consommable par corrosion de la 
surface interne du rebord peripherique des pre- 
miers organes en forme de plaque (33), si bien que 
les passages (89) d'eau de refroidissement sont for- 
mes par les surfaces internes des premiers et se- 
conds organes en forme de plaques (33, 35). 

3. Ame selon la revendication 1 , dans laquelle chacun 



8. Kern nach einem der Anspruche 1 bis 7, der ferner 
eine Vielzahl von inneren Stegen zur Verbesserung 
der Wirksamkeit des Warmeaustauschs aufweist, 2. 
die zwischen der Hartlotzusatzmetallschicht an ei- 40 
nem der ersten Plattenbauteile (33; 133) und der 
Hartlotzusatzmetallschicht an einem der zweiten 
Plattenbauteile angeordnet sind. 
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des premiers organes en forme de plaques (1 33) a 
la couche de metal de remplissage de brasage a sa 
surface interne et la couche consommable par cor- 
rosion a sa surface extern e, les seconds organes 
en forme de plaques (1 35) etant assembles avec * 
les premiers organes en forme de plaques (133) 
afin que la couche de metal de remplissage de 
brasage de la surface externe du rebord peripheri- 
que de Tun des seconds organes en forme de pla- 
ques (135) soit soudee a la couche de metal de 10 
remplissage de brasage de la surface interne du re- 
bord peripherique de Tun des premiers organes en 
forme de plaques (133), si bien que les passages 
(191) d'eau de refroidissement sont deiimites entre 
les couches consommables par corrosion des se- 15 
conds organes en forme de plaques (135) et les 
couches consommables par corrosion des pre- 
miers organes en forme de plaques (133) qui sont 
adjacents. 

20 

4. Ame selon la revendication 1, dans laquelle le re- 
bord peripherique (79) depasse dans une premiere 
direction de la peripheric externe de chacun des 
premiers organes en forme de plaques (33), et le 
rebord peripherique (85) d6passe dans une secon- 25 
de direction oppos6e a la premiere direction de la 
p6ripherie externe de chacun des seconds organes 

en forme de plaques (35), et les seconds organes 
en forme de plaques (35) sont combines aux pre- 
miers organes en forme de plaques (33) afin que 30 
les rebords peripheriques des seconds organes en 
forme de plaques (35) soient soudes aux rebords 
peripheriques des premiers organes en forme de 
plaques correspondants (33). 

35 

5. Ame selon la revendication 1, dans laquelle le re- 
bord peripherique depasse de la peripheric externe 
de chacun des premiers organes en forme de pla- 
ques (133) dans une premiere direction, le rebord 
peripherique depasse de la peripheric externe de 40 
chacun des seconds organes en forme de plaques 
(135) dans la meme direction, et les seconds orga- 
nes en forme de plaques sont combines aux pre- 
miers organes en forme de plaques de maniere que 

la surface externe du rebord peripherique de Tun 45 
des seconds organes en forme de plaques (135) 
soit soudee a la surface interne du rebord periphe- 
rique de Tun des premiers organes en forme de pla- 
ques (133). 

50 

6. Ame selon Tune quelconque des revendications 
pr6c6dentes 1 a 5, dans laquelle le rebord periphe- 
rique de chaque organe de I'ensemble de premiers 
organes en forme de plaques (33 ; 1 33) comporte 
une partie de petit diametre (95, 1 95) depassant du ss 
corps du premier organe en forme de plaque (33 ; 
133) et une partie de grand diametre (93, 193) de- 
passant de la partie de petit diametre, la partie de 



rebord de grand diametre ayant un diametre interne 
pratiquement 6gal au diametre externe de la partie 
de petit diametre de maniere que la partie de petit 
diametre de Tun des premiers organes en forme de 
plaques (33 ; 1 33) soit au contact de la partie de 
grand diametre d'un autre des premiers organes en 
forme de plaques (33 ; 1 33) et soit soudee sur elle. 

7. Ame selon Tune des revendications 1 a 6, dans la- 
quelle les premiers et seconds organes en forme 
de plaques (33, 35 ; 1 33, 1 35) sont formes avec des 
trous debouchants dans les parties centrales res- 
pectivement, et comportent un organe a tube de 
communication, et les premiers et seconds organes 
en forme de plaques (33, 35 ; 133, 135) sont empi- 
ies en alternance avec I'organe formant tube de 
communication introduit dans les trous debou- 
chants et fixe rigidement a ces trous par dilatation 
vers I'exterieur du tube de communication. 

8. Ame selon Tune quelconque des revendications 1 
a 7, comprenant en outre plusieurs ailettes internes 
plac6es entre la couche de metal de remplissage 
de brasage de Tun des premiers organes en forme 
de plaques (33 ; 1 33) et la couche de metal de rem- 
plissage de brasage de Tun des seconds organes 
en forme de plaques afin que le rendement d'echan- 
ge de chaleur soit accru. 
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FIG. 1 




FIG. 2 






FIG. 5 
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FIG. 15 




18 



